In this paper, the effect of lightweight aggregate size, paste viscosity and airentraining component on the homogeneity of lightweight aggregate concrete was studied. Quantitative analysis was carried out by homogeneity test device. In addition, the mixture extension and the compression strength of concrete at 28 days were investigated to comprehensively evaluate the performance of the lightweight aggregate concrete. It was found that the ceramsite with a crushed-type and a size of 5-16mm can obviously improve the homogeneity of the lightweight aggregate concrete which was benefit for the homogeneity control of the lightweight aggregate concrete. The addition of thickener can effectively improve the homogeneity of the mixture, and the optimum content of the inorganic-organic component was 3% and 0.2%, respectively. When the chemical admixture was compounded with 1 ‰ defoamer and 0.4 ‰ air entraining agent, the lightweight aggregate concrete had optimal homogeneous, workability and compressive strength.
INTRODUCTION
Lightweight aggregate concrete is made of lightweight aggregate and lightweight sand (or ordinary sand), and have a density of generally 800~1950 kg/m 3 [1] which is 20~60% lower than the density of ordinary concrete. It has advantages of lightweight, strong function designability, high specific strength and no alkali aggregate reaction. The promotion of high strength and lightweight aggregate technology in highrise and large-span civil engineering projects where ordinary concrete is the main structural material can reduce the construction cost by 10-15% [2] . In the 21 st century, with the continuous improvement of the requirements in energy conservation of buildings and environmental protection, lightweight aggregate concrete has a broad development prospects [3] [4] [5] . However, the high-performance technology of lightweight aggregate concrete is still immature, and the difficulty of homogeneity control (lightweight aggregate floating, component stratification) and other shortcomings make it more difficult for engineering application than ordinary concrete.
MATERIALS AND TEST METHODS

Materials
(1) Cement The physical and mechanical properties of P.O42.5 cement (C) are shown in Table 1 . (2) Fly ash The fly ash (FA) used in this study was grade I fly ash with a loss on ignition of 2.0%, a water requirement ratio of 93%, and an apparent density of 2.3g/cm3.
(3) Silica fume The silica fume (SF) used in this study had a specific surface area of 20000m2/kg, a water requirement ratio of 125%, an apparent density of 2.5g/cm3 and a 28-day activity index of 115%.
(4) Fine aggregate Natural river sand with a fine modulus of 2.4 and mud content lower than 3.0% was used as the fine aggregate.
(5) Coarse aggregate Shale ceramsite was used as the coarse aggregate with two kinds of grain type, which were crushed-type and spherical-type. For the crushed-type ones, two size ranges which were 5-16mm and 5-20mm was used, the bulk density was 780kg/m3, the bulk density was 800kg/m3, the apparent density was 1600kg/m3.
(6) Chemical admixture The chemical admixture was compounded with the polycarboxylate water reducing agent and air entraining component produced by Zhongjian Commodity Concrete Co., Ltd.
Basic Mixing Proportion
According to the standard (JGJ51-2002, "Lightweight Aggregate Concrete Technical Regulations", China), the lightweight aggregate concrete was designed with a bulk density of 1900 grade, and the basic mixingproportion is shown in Table  2 . 
Test Methods
(1) Homogenization evaluation method The concrete homogeneity testing equipment developed according to the center of gravity migration theory was used to evaluate the homogenization of lightweight aggregate concrete, as shown in Figure1. This evaluation method characterized the performance of lightweight aggregate concrete by the homogeneity coefficient Cv. 
Effect Of Paste Viscosity On Concrete Homogeneity
The thickener used in this paper is a composite product of inorganic thickener (Z1) and organic thickener (Z2). It can be seen from TABLEIII that the addition of thickener has a significant improvement on the homogeneity of lightweight aggregate concrete. From the compressive strength at 28 days, the addition of thickening components reduces the strength of lightweight aggregate concrete. The dosage of the agent is increased, and the trend of the concrete strength is still very obvious.
Effect of Air Entraining Components on Concrete Homogeneity
The amount of the defoaming agent and the air entraining agent in TABLEIV is the mass percentage of the admixture. Figure 4 shows the effect of air entraining agent content on the expansion of concrete. It can be seen from Figure 7 that in the three groups of different doses of defoaming agent, the influence of the increase of the air entraining agent on the expansion of the lightweight aggregate concrete is inconsistent with the group without the defoaming agent. crushed-type ceramsite with a size of 5-16mm and the spherical-type ceramsite have a better effect on the homogeneity control of concrete.
(2) The addition of thickener has an obvious effect on the improvement of homogeneity of lightweight aggregate concrete. When the inorganic-organic component content of the thickener is 3% and 0.2%, respectively, the better homogeneity was achieved and the strength requirement was satisfied.
(3) The effect of air entraining agent is more obvious, and the compounding agent is compounded in chemical admixture. When compounding 1‰defoaming agent and 0.4‰ air entraining agent in chemical admixture, the homogeneity, workability and compressive strength of lightweight aggregate concrete can be optimized. At the same time, when the air content is less than 4%, the increase of air content has a certain promotion on the compressive strength of concrete.
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